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chromosome behaviour and
structure. Virtually everyone
talked, the talks were short, and
the atmosphere was very informal.
It certainly opened up my eyes to
a number of ways of studying
meiosis besides just genetically
characterizing meiotic mutants.
The feel of that meeting is
preserved (I hope) in the bi-annual
Gordon Conference on Meiosis
that Nancy Kleckner and I
established almost a decade ago.
Do you have a scientific hero?
Two: Calvin Bridges and Barbara
McClintock. Bridges’
contributions to Drosophila
genetics are without parallel. His
thesis paper on nondisjunction in
1916 founded the journal
Genetics, proved the
chromosome theory and is still the
foundation of my research plan.
To paraphrase Tom Lehrer, “it is
sobering to think that by the time
Bridges was my age he would be
dead in a couple of months”. I
know that because a copy of
Bridges’ death certificate hangs
on the wall in my office!
McClintock’s accomplishments
were similarly awe-inspiring. I had
the chance to meet her several
times and even to tell her about
my own research. Her ability to
reduce a diffuse scientific
problem to its core and her
intellectual generosity were awe-
inspiring. Both Bridges and
McClintock truly understood how
to deduce wild-type function from
mutant phenotypes.
How important is teaching to
you? My thesis advisor, Larry
Sandler, once told me that “There
are three functions of a scholar: to
learn, to write, and to teach
(nobody said anything about going
to meetings!)”. I take that charge
very seriously. I think teaching is a
privilege and an obligation, and I
enjoy it. (I love having undergrads
in the lab.) This desire to
communicate the zeal I feel for
genetic analysis to the next
generation is also the reason that I
write books. I’ve written two now,
and I’m hard at work on the next
one. There is something satisfying
about collecting a corpus of ideas
and facts and melding them into a
coherent book.
What is your greatest
ambition? I suppose that like
most scientists, I want to solve my
‘problems’, that is to understand
how achiasmate segregation in
Drosophila oocytes is
accomplished and to understand
meiotic chromosome pairing in
Drosophila. The mechanism of
chromosome pairing remains the
biggest mystery that I see in
meiosis. Although a few shadows
are emerging in yeast, it is not
clear to me that there will be just
one or a few mechanisms for
achieving pairing. There may be
lots of ways a cell can accomplish
this goal and it may take a while
to elucidate them. Still, it will be
worth the effort, because pairing
goes to the heart of a fundamental
biological problem, namely
distinguishing between ‘self’ and
‘non-self’.
You have worked in a medical
school, a state university, and
now the new Stowers Institute
in Kansas City: which has the
atmosphere most conducive to
doing research? Each
environment was the ‘right place
at the right time’. A medical
school was a terrific place to start
a research program, but not very
conducive to my desire to teach.
Also there was a terribly strong
emphasis on doing very trendy
(and thus ‘fundable’) research. UC
Davis was a very lovely blend of
teaching and doing research. The
opportunity to have 10–20
undergrads in the lab doing
research was very profitable and
quite a lot of fun. But as my
program and my goals expanded,
the need to be at a fully research-
oriented environment with very
strong core support facilities
became stronger. The Stowers
Institute more than meets those
sorts of needs, while providing
terrific colleagues who all believe
that we ‘got in on the ground
floor’ of a new experiment in how
biomedical research can be done.
I’m fortunate that my appointment
at the University of Kansas still
allows me to teach, so it is the
best of both worlds. 
Stowers Institute for Medical Research,
1000 East 50th Street, Kansas City,
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Biologists concerned about the
conservation of indigenous flora
and fauna have much to worry
about: many species are being lost
through habitat disturbance and
destruction and many exotic
species introduced deliberately or
by accident have proved
damaging and invasive in many
situations, where they appear to
have a competitive advantage
over native varieties.
But a new study shows that a
group of perennial grasses, which
have virtually disappeared from
millions of hectares of Californian
grassland through overgrazing and
have now been replaced by
foreign annual species, are
tougher and more resilient than
commonly thought and it may be
quite feasible to restore them to at
least parts of their original range.
Eric Seabloom of the National
Center for Ecological Analysis and
Synthesis, W. Stanley Harpole and
David Tilman at the University of
Minnesota, St Paul, and O.J.
Reichman at the University of
California, Santa Barbara reported
last month in the Proceedings of
the National Academy of Sciences
(100, 13384–13389) a study of
these now rare grasses in one of
the most dramatic invasions of
exotic species that has occurred
worldwide. More than nine million
hectares of former native
perennial grassland have been
taken over by exotic annual
species introduced from the
Mediterranean region.
The ability of exotic species to
invade may depend on their
abilities to compete for resources
or exploit disturbances relative to
the abilities of native species. So
the team tested whether the
native grasses could re-establish
or re-invade an agricultural field in
California containing several plots
where the researchers could
control for nutrient levels and
disturbance: gophers are a




A new study reveals that some
declining native species could win
back against the competition from
invading exotics. Nigel Williams
reports. 
potentially significant source
together with fire and mowing.
The team found that native
perennials reduced soil moisture,
soil nitrogen, and light to lower
levels than did exotic annuals.
This ability to outcompete the
exotic species for these resources
means  that native perennials
should be able to increase in
abundance. This suggests that the
current rarity of native perennials
at the researchers’  site is caused
by natives being unable to
penetrate the stands of exotic
annuals and not by exotic annuals
being superior resource
competitors.
Annual species tend to allocate
fewer resources to roots and
more resources to leaf and seed
production, a trade-off that
should make annuals faster
growers and better exploiters of
disturbances but weaker
competitors for below-ground
resources than perennials. The
annuals did better under all
conditions of disturbance:
gophers, fire and mowing.
If a trade-off between
competitive ability for California
grassland plants is proven,
superior competitors would be
slow to recover from the
disturbance once driven to low
densities. At another Californian
site, inside a nature reserve, the
two dominant native perennial
bunchgrasses took 15–20 years to
reappear anywhere in a field after
it was abandoned to agriculture
and a further 25–35 years before
they obtain peak abundances,
even if fields are surrounded by
intact native grasslands, the
researchers note.
If exotic annuals were
competitively dominant,
re-establishment of the native flora
would depend on the eradication
and continued quarantine of
exotics: ‘two difficult and costly
ventures,’ the researchers say.
But if exotic annuals are not
superior competitors and
dominate because of prior
disturbance and the low dispersal
abilities, seed production and
extreme current rarity of native
perennials, ‘it may be feasible to
restore native California grassland
flora to at least parts of its former
range,’ the team say.
Quick guide
Sticklebacks
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What is a stickleback?
Gasterosteus aculeatus is a small
teleost fish, abundant in marine
and coastal freshwater habitats
throughout the Northern
hemisphere. Freshwater
populations have evolved a
remarkable diversity of
morphologies, behaviors and life
histories since the end of the last
Ice Age, 10,000 years ago, when
marine sticklebacks invaded
newly created freshwater lakes
and streams. This diversity is so
great that sticklebacks were
originally classified as over 100
separate species!
Why do sticklebacks appear on
the Dutch guilder? Sticklebacks
have distinct and well-studied
reproductive behaviors. One of the
founding fathers of the study of
ethology was Niko Tinbergen, a
Dutchman. Much of Tinbergen’s
work focused on determining the
key signals that elicit behavioral
responses during the elaborate
courtship ritual of male and female
sticklebacks. His work spawned a
large school of behaviorists who
have worked on sticklebacks. The
result is that more is known about
reproductive behavior and biology
in sticklebacks than in almost any
other system. Tinbergen was
awarded the 1973 Nobel Prize for
his pioneering work, hence the
appearance of the stickleback on
the (now-defunct) Dutch guilder.
What have sticklebacks done for
us lately? Stickleback research is
alive and swimming! Sticklebacks
are still widely used in behavioral
studies, including studies on
cognitive processes such as spatial
learning and social learning, and
personality traits such as levels of
aggression and risk taking.
Stickleback research has given us
some of the best empirical tests of
important theories of sexual
selection and signal evolution. And
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Grass attacks: Native species thriving in an English hay meadow: a new study in Cali-
fornia finds rare native grass species may be more effective at competing with exotic
grass species than might appear from their current dominance. 
